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ABSTRACT 
Sorghum (Sorghum bocolor L. Moench) is a species of cereals that can be used for food, animal feed and raw 
materials for industry such as liquid sugar, beer and bioethanol.  Sorgum has wide adaptability so that it is an 
appropriate comodity to be developed in coastal lands.  Using soil amendments will improve the quality of soil 
from coastal areas using for growing sorghum.  The research was done in the village of Sungai Hitam, District of 
Muara Bangkahulu, Bengkulu, Indonesia, from June to October, 2016.  The objectives were to study early growth 
response of sorghum grown in polybag using coastal soil as growing media with the addition of soil amendments 
including compost of oil palm empty fruit bunches (EFB) and Wedelia.  The doses of each compost were 0.0, 2.5, 
5.0, 7.5, 10.0, 12.5, and 15.0 ton ha-1.  The experiment was arranged in completely randomized design with four 
replications.  The results showed a linear response of the early growth of sorghum to the doses of EFB and 
Wedelia composts in term of plant height and stem diameter at 2, 4, 6, and 8 weeks after planting (WAP).  
Similar responses were observed on the leaf areas, dry weight of above ground biomass and root biomass of 
sorgum at 8 WAP.  Overall, green organic compost affected the early growth of sorghum significantly, and the 
highest effect was observed at the highest dose of compost which was 15.0 ton ha-1.  The effect of Wedelia 
compost on early growth of sorghum was better than EFB compost.  




Sorghum is believed to be originated from Africa but the cultivation has spread widely 
throughout the world such as Asia, the United States, India, and China (Mann et al., 1983; 
Vavilov, 1992).   In Indonesia sorghum has long been known and cultivated in areas that have 
dry ecosystems such as in the northern part of Java, East and West Nusa Tenggara.  In Java, 
sorghum is known as Cantel and often planted as an intercropping crop (Sirappa, 2003).  
Sorghum has great potential to be developed commercially because of wide adaptability, high 
productivity, and relatively low input (Vogel and Graham, 1979; House, 1985).   Sorghum is 
also tolerant to drought, waterlogging, and able to adapt in high salt and high aluminum 
content level (Dahlberg et al., 2011; Sutrisna et al., 2013).   
 Because of superior characteristics, sorghum is an appropriate comodity to be developed 
in the extensification program in Indonesia, especially on the uncultivated lands that has 
marginal characteristics (Sudaryono, 1996; Subagio and Aqil, 2013).  In the Province of 
Bengkulu, marginal lands are also wide spread throughout the coastal areas from the north to 
the south of Bengkulu. The ecosystems are mostly dryloamysand and peat swamp.  If sorghum 
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can be adapted in Bengkulu coastal areas, it will be useful as an alternative staple food to 
support food security program. 
Efforts to cultivate marginal lands can be done by improving soil quality by application of 
soil amendments (Simanungkalit, 2006).   The use of manure for soil amendments is common 
in cropping system (Brady and Weil, 2010).  Because of limited availability of manure, other 
alternative amendment is introduced from green organic ingredients, such as forage plants, 
weeds or agricultural wastes, such as oil palm empty fruit bunches (EFB) (Simanungkalit, 
2006; Taguiling, 2013).   The green organic  amendments can improve physical, chemical and 
biological properties of soil.   Several studies had reported that green compost of some weeds 
can increase the yield of various agricultural commodities such as corn, legumes, chili 
peppers, cabbage, and cauliflower (Maftu'ah et al., 2005; Setyowati et al., 2008; Taguiling, 
2013; Setyowati et al., 2014). 
Oil palm empty fruit bunches (EFB) are a palm oil mill waste, which accounted for 22-
23% of the processing of fresh fruit bunches.  Utilization of these bunches is still limited to be  
mulch in oil palm plantations or processed into compost (Husin et al., 1986; Wardani, 2012).  
Composted EFB contained an elements of C, N, P, and K at 14.5, 2.15, 1.54 and 0.15%, 
respectively  (Mansor and Ahmad, 1991).   EFB compost also contains micro-nutrients such as 
Cu, Zn, Mn, Co, Fe, Bo, and Mo.  The C/N ratio of EFB is high, therefore, decreased levels of 
C/N ratio need to be done before using in agriculture by composting process (Brady and Weil, 
2010).  
Forage plants or weeds can also be used as soil amendments (Simanungkalit, 2006; 
Taguiling, 2013; Setyowati et al., 2014). The advantages of using green organic materials are 
because the availability in significant amounts.  Some weed species that have been studied as a 
source of green organic compost were Azolla filiculoides, Eichornia crassipes, Cromolaena 
odorata, Ageratum conyzoides Wedelia trilobata, Leucaena leucocephala, and Tithonia 
diversifolia (Maftu’ah et al., 2005; Setyowati et al., 2008; Taguiling, 2013; Setyowati et al., 
2014).   Wedelia that grow as weed has the potential to be used as a source of green organic 
compost because it is growing easily and has wide adaptability.   Chemical analysis showed 
that Wedelia contains organic C, N, P, and K of 4.8, 3.2, 0.38, and 4:33%, respectively 
(Setyowati et al., 2014).     
This study was aimed to know early response of sorghum grown in the polybag using 
coastal soil as growing medium with the addition of some doses of soil amendments of 
composted Wedelia and oil palm empty fruit bunches (EFB). 
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MATERIALS AND METHODS 
The research was conducted in the village of Sungai Hitam, District of Muara 
Bangkahulu, Bengkulu, Indonesia from June to October 2016.  The study was begun with the 
preparation of green organic compost of Wedelia and EFB.   Wedelia biomass were collected 
around the campus of  University of Bengkulu and EFB were taken from local plantation.  
Biostater 0.2 % of EM-4 mixed in 5% of sucrose solution was prepared 24 hours before used.   
Biomass of Wedelia and  EFB were cut to a size of 5 mm and then poured evenly with a 
premixed solution of EM-4.  The organic materials were piled and wrapped with plastic, 
placed in the wooden composting box, and stirred evenly once a week.   Composting process 
was carried out for 4 weeks or up to form compost ready to be used. 
Bioassay to determine the dose of composted Wedelia and EFB by early growth responses 
of sorghum was conducted in polybag.  One variety of sorghum tested was var. B-100.   
Planting media was taken from the top soil of coastal land.  The soil was cleaned and mixed 
evenly with composted materials at doses of 0, 2.5, 5, 7.5, 10, 12.5, and 15.0 ton ha-1, then 
filled into polybags at 5 kg each.  One week after filling the polybags, three of sorghum seeds 
were planted in each polybags.  The experiment was arranged in completely randomized 
design and each treatment was replicated 4 times.  The polybags were placed and organized 
randomly in the open areas at the coastal ecosystem for 8 weeks.   
Maintenance of the plants were included watering, thinning at the age 1 week after 
planting (WAP) by leaving one plant in each polybag, weeding, and controlling insect and 
pest.  Variables observed include plant height, trunk diameter (cm), leaf area (cm2), dry weight 
of above ground biomass, and root biomass (gram).  Plant height and stem diameter were 
measured every other week started at the second week; leaf area (LA), above ground biomass, 
and root biomass were measured at 8 weeks after planting.  Leaf area were measured by 
gravimetric method using the Equation 1,  and biomass was measured after oven dryed for 3 x 
24 hours at the temperature of 72 C. 
   Dry Weight of leaf 
LA =                x   Leaf Area of pattern leaf (cm2)          (1) 
      Dry Weight of Pattern Leaf 
  Data collected were subjected to statistical analysis using a Software CoStat 6.4.   Means 
for significant influences of the treatments in analysis of variance (ANOVA) at the 5 % level 
were separated using Fisher’s Protected LSD at P ≤ 0.05.   
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RESULTS AND DISCUSSIONS 
Sorghum var. B-100 grew well and germinated > 95% in polybag using coastal soil as 
planting media. Soil texture of the media is loamy sand with fine sand content of > 80%.  Data 
of plant height and trunk diameter at 2, 4, 6, and 8 weeks after planting (WAP) were presented 
in growth charts (Figure 1 and 2).  Data of early growth of sorghum in term of plant height and 
trunk diameter showed linear responses to the doses of EFB and Wedelia composts (Fig 1 and 
2). The higher the doses of compost the higher growth response of sorghum was observed. The 
remarkable respose on growth variable was observed at highest doses or at 15 ton ha-1 of the  
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Fig 1.  Early growth response of sorghum observed on plant height to the dose of EFB and Wedelia 
composts at 2, 4, 6, and 8 weeks after planting (WAP)  
 










International Seminar sustainable utilization of coastal resources 
in tropical zone,  19-20 October,2016, Bengkulu, Indonesia 
 
 
   ( 2 WAP )         ( 4 WAP ) 
   
 
   ( 6 WAP )         ( 8 WAP ) 
   
Fig 2.  Early growth response of sorghum observed on shoot diameter to the dose of EFB and Wedelia 
composts at 2, 4, 6, and 8 weeks after planting (WAP) 
 
soil amendments of EFB and Wedelia composts.  These results showed that the soil 
amendments of green organic compost were significantly affected the early growth 
performance of sorghum which were grown in polybag using coastal soil as growing media.   
Soil amendments can be sourced from organic materials such as manure and green 
organic composts, and from inorganic materials such as fertilizer contains N, P, and K (Brady 
and Weil, 2010).  In this experiment the inorganic amendment such as N, P, and K fertilizer 
were also applied as the basis fertilizer for all treatments.  Combination of soil amendments 
from inorganic and organic materials will provide an additive effect on plant growth 
(Osundare et al., 2015).  Withouth organic soil amendments, the growth of sorghum was very 
slow in sandy soil of coastal land although given sufficient inorganic fertilizer.  Laboratory 
analysis of the coastal soil showed the pH (H2O), electric conductivity, C-total, and texture 
were 5.1, 6.1 dS/m, 5.5 %, and loamy sand, respectively.  The soil characteristics indicated 
that the coastal area used in this research was  marginal land or inadequate requirements for 
crop cultivation (House, 1985; Brady and Weil, 2010).   However, the addition of soil 
amendments of green organic compost of EFB and Wedelia compost were expected to 
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improve the physical, biological and nutrient content so that the soil are eligible for growing 
crop (Brown and Cotton, 2011).    
Table 1. The effect of several doses of EFB and Wedelia composts on the early growth of   
sorghum grown in polybags using coastal soil as growing medium at 8 WAP. 
Compost Doses  (ton ha-1) 











Control 0.0 129.00 d 328.23 d 2.12 b    52.00 e 17.65 f 
EFB 2.5 150.25 bcd 425.61 cd 2.33 ab    55.70 e 27.30 ef 
 5.0 134.50 cd 500.01 bc 2.15 b   88.00 d 29.72 ef 
 7.5 136.00 cd 687.56 a 2.16 b   96.07 cd 34.12 de 
 10.0 145.25 bcd 622.00 ab 2.34 ab   94.13 cd 37.72 cde 
 12.5 169.25 ab 698.35 a 2.70 a 122.53 bc 45.40 bcd 
 15.0 160.00 abc 725.93 a 2.49 ab 125.40 b 46.52 bcd 
Wedelia  2.5 137.25 cd 366.37 cd 1.15 b   85.20 d 30.55 ef 
 5.0 155.00 bcd 658.48 a 2.31 ab   95.43 cd 35.17 cde 
 7.5 166.50 ab 643.45 ab 2.32 ab 106.47 bcd 36.65 cde 
 10.0 157.00 abc 605.98 ab 2.41 ab 102.90 bcd 48.12 bc 
 12.5 156.25 bc 638.94 ab 2.23 b 112.67 bcd 53.15 ab  
 15.0 184.00 a 720.32 a 2.71 a 184.97 a 62.87 a 
Remarks:   Means within the column followed by the same letters are not significantly different by LSD at P ≤ 
0.05. 
 
The early growth variables including plant height,  leaf area, trunk diameter, above 
ground biomass and root biomass of sorghum at 8 WAP increased significantly due to 
application of  gradual doses EFB and Wedelia composts (Table 1).   Dry weight of above 
ground biomass and roots biomass were accumulation of assimilates during 8 weeks of 
growing sorghum.  Responses of sorghum biomass were also linier to the doses of green 
organic amendments which were similar to other variabels of early growth response of 
sorghum at 2, 3, 4, 6, and 8 WAP.   Similar performance of early growth to weed based 
organic compost had been reported on maize, legumes, and plantains (Bilalis et al., 2012; 
Onsure et al., 2015).   Data in Table 1 showed that the highest plant, the biggest trunk 
diameter, the heaviest above ground biomass and root biomass were found with the highest 
dose of EFB and Wedelia composts.   The  dose of EFB and Wedelia composts up to 15 ton 
ha-1 is still an appropriate dose to improve the quality of coastal marginal soil for growing 
crops.  On the other hand, sorghum can still grow in the marginal coastal areas even the 
organic compost was not applied.   Although  treatments  were applied with inorganic N, P, 
and K fertilizer, sorghum plants treated with organic compost showed better performance.  
Ability of sorghum to grow without organic compost indicated the wide adaptability (Sutrisna 
et al., 2013). 
311 
International Seminar sustainable utilization of coastal resources 
in tropical zone,  19-20 October,2016, Bengkulu, Indonesia 
 
Table 2.  Different responses of early growth of sorghum to EFB and Wedelia composts 
grown in coastal soil at 8 WAP. 










Control 129.00 b 328.23 b 2.12 b  52.00 c 17.65 c 
EFB 146.32 a 569.67 a 2.33 a  90.55 b 34.06 b 
Wedelia 155.00 a 565.97 a 2.32 a 105.66 a 40.59 a 
Remarks:  Means within the column followed by the same letters are not significantly different by LSD 
at P ≤ 0.05.  
Comparing between the two compost materials being tested, compost of Wedelia showed 
better effect on the early growth of sorghum (Table 2).  The significant effect of EFB and 
Wedelia composts were observed on above ground biomass and root biomass.  This can be 
explained from chemical composition of the compost material, which compost of EFB 
containing nutrients C, N, P, and K of 14.5, 2.15, 1.54 and 0.15% (Husin et al., 1986; 
Wardani,  2012)  and compost of  Wedelia is 4.8, 3.2, 0.38, and 4.33%, respectively 
(Setyowati et al., 2008; Setyowati et al., 2014).    The C/N ratio of EFB is higher than 
Wedelia, so that the improvement of physical, biological, and chemicals properties of the soil 
will be faster by Wedelia compost.   Therefore, the availibility of nutrients will certainly be 
faster in soil treated with Wedelia compost and perform a significant influence to the early 
growth of sorghum in term of dry weight of above groun and root biomass. 
 
CONCLUSIONS 
This study concluded that the early growth response of sorghum grown in polybag 
experiment using the loamy fine sands from coastal areas as planting media was linear at 2, 4, 
6, and 8 weeks after planting at the dose ranges from 2.5 to 15.0 ton ha-1 of soil amendements 
of EFB and Wedelia composts.  The maximum growth response of plant height, leaf areas, 
trunk diameter, above ground biomass, and root biomass of sorghum at 8 WAP were obtained 
at the highest dose of soil amendments  which was 15.0 ton ha-1 of EFB and Wedelia 
composts.  Overall, Wedelia compost showed the better effects than EFB compost in term of 
early growth performance of sorghum.   
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